Standardized outcome measures (OMs) are a vital part of evidencebased practice. Despite the recognition of the importance of OMs, recent evidence suggests that the use of OMs in clinical practice is limited. Selecting the most appropriate OM enhances clinical practice by (1) identifying and quantifying body function and structure limitations; (2) formulating the evaluation, diagnosis, and prognosis; (3) informing the plan of care; and (4) helping to evaluate the success of physical therapy interventions. This article (Part I) is the first of a 2-part series on the process of selecting OMs in neurological clinical practice. We introduce a decision-making framework to guide the selection of OMs and discuss 6 main factors-what to measure, the purpose of the measure, the type of measure, patient and clinic factors, psychometric factors, and feasibility-that should be considered when selecting OMs for clinical use. The framework will then be applied to a patient case in Part II of the series (see the article "Outcome Measures in Neurological Physical Therapy Practice: Part II. A Patient-Centered Process" in this issue).
INTRODUCTION
S tandardized outcome measures (OMs) are an essential tool for evidence-based practice. Outcome measures generate scores that are intended to quantify a patient's performance or health status based on standardized evaluation protocols or close-ended questions. 1 Outcome measures differ from certain measures used in physical therapist (PT) practice (eg, observation of posture and movement, manual muscle test, and goniometry) in that they are intended to track change in performance or health status. The psychometric properties of many OMs have been evaluated in a given target population, providing PTs with the current best evidence for use when making clinical decisions. Outcome measures are often used to evaluate change in a patient's status following therapeutic intervention. When used at the initial examination or early in the episode of care, OMs enhance and support clinical decision making by helping therapists develop the plan of care and set goals. 1, 2 Subsequently, periodic use of OMs may lead to modification of the patient's plan of care and, when used at the end of an episode of care, allow determination of change over time and overall effectiveness of the intervention. Importantly, they also assist when communicating with patients, 3, 4 other health care professionals, and third-party payers about change in performance or health status. 1, 2 In addition to evaluating change, some OMs can be used to diagnose a patient's condition and/or predict future status; however, these uses of OMs are not the focus of this article.
Despite recent evidence-based practice initiatives and the need for accountability that have highlighted the need to use OMs, 5, 6 recent studies show that their use in clinical practice remains limited. 1, 7 Various challenges are associated with the selection and use of OMs. Surveyed PTs indicate that barriers include time constraints, difficulty for patients to complete, lack of equipment, and lack of knowledge regarding OMs. 1, 7, 8 A limited understanding of how to select and apply the best OM has been reported to be a barrier to their use in clinical practice. 9 Decision-making frameworks help to guide PTs through the patient management process. There are a variety of frameworks that can be used to assist in clinical decision making in neurological PT practice. 10−13 Although these are useful for a number of purposes including diagnosis, evaluation, task analysis, progression, and comprehensive patient management, they do not provide specific guidance when selecting OMs. This article (Part I) is the first of a 2-part series on the processes of selecting OMs in neurological clinical practice. The purposes of this article are to introduce a clinical decisionmaking framework to guide the examination and OM selection process, and to discuss factors that are important to consider when selecting OMs. The framework will then be applied to a patient case in Part II of the series.
OVERVIEW OF THE FRAMEWORK
The framework ( Figure 1 ) we propose uses a deductive reasoning process to guide the process of examination and OM selection. The framework begins with a patient's referral to physical therapy, when the PT receives the patient's medical diagnosis and reason for referral. This information is used to generate an initial list (potentially quite broad and imprecise) of OMs, which may be appropriate for use, based on the PT's knowledge of the patient's health condition, experience working with patients with similar conditions, and previous experience with OMs. Gathering the patient's medical history, through a review of the patient's chart or during the interview or both, further narrows the list of possible OMs. Upon meeting the patient, the PT observes the patient's movement, formulating initial hypotheses about impairments underlying the movement problem. This information is used to refine the list of possible OMs, resulting in the elimination of certain OMs or identifying new OMs or both for further consideration.
The next step in the process, the systems review/ screening, identifies those areas needing further examination. The PT further refines the list of OMs, selecting those most useful to understanding and quantifying the patient's limitations and abilities. Throughout this process, as the PT refines the list of OMs and progresses toward the final selection, as illustrated in Figure 1 , 6 main factors need to be considered at each step. These factors are as follows: what to measure, purpose of the measure, type of measure, patient and clinic factors, psychometric factors, and feasibility (Table 1) . This framework can be used by clinicians working in any setting, with patients with any type of health condition. In addition, educators can use the framework to teach students how to select appropriate OMs.
WHAT TO MEASURE?
Two conceptual frameworks are used to assist PTs when deciding what to measure: the World Health Organization's International Classification of Functioning, Disability, and Health (ICF) 14, 15 and the Guide to Physical Therapist Practice (Guide). 16 The Guide identifies 24 categories of tests and measures (eg, Arousal, Attention, and Cognition; Motor Function; Sensory Integrity; and Self-Care and Home Management) that broadly outline what constructs to measure. Within each category, specific aspects of a construct that could be measured are outlined. For example, under Motor Function, the Guide suggests assessing dexterity, coordination, and agility using coordination screens, motor impairment tests, and motor proficiency tests. However, specific OMs are not mentioned. 18−20 The ICF emphasizes the importance of viewing the patient holistically by considering the interactive effects of the patient's health condition. Thus, PTs should consider using OMs across all levels of the ICF, including participation, to gain a broad understanding of the impact of a patient's health condition. The Guide and the ICF are used collectively to enhance patient management in the selection of OMs, as shown in Figure 2 . Consideration of the 3 levels of the ICF enhances comprehensive patient management. During the history and systems review (components of the Guide's patient management process), the PT identifies potential constructs that may be important to measure. This leads to the identification of relevant categories of tests and measures, which help to identify more specifically what to measure, informing the selection of appropriate OMs.
PURPOSE OF THE MEASUREMENT
Outcome measures can be classified in various ways, one of which pertains to the purpose of the OM. Outcome measures are generally designed to fulfill 1 of 3 specific purposes: to discriminate, predict, and/or evaluate. 21−23 In many cases, a single OM can serve all 3 purposes, but in other cases an OM was developed to serve only 1 purpose. An OM developed for 1 purpose may not adequately serve others. Hence, it is important to use an OM for the purpose(s) for which it was created and validated.
Discriminative OMs distinguish between individuals or groups on the basis of a particular characteristic. They also separate patients into groups on the basis of predefined categories. Discriminative OMs generally have fewer response choices, limiting their ability to detect small changes after intervention. 24 For example, the Performance-Oriented Mobility Assessment, 25 for measuring balance and gait, uses a 2to 3-point ordinal scale (eg, Item 7: "Stand with Eyes Closed" is scored as follows: 0 = unsteady or 1 = steady). While the Performance-Oriented Mobility Assessment has excellent discriminative ability (eg, it can distinguish between elders with vs without a history of falls), which is useful in identifying patients who might benefit from PT intervention, this type of scale has limited ability to detect change. 26 Predictive measures are intended to forecast future status and can be used to identify risk, determine a prognosis, and plan discharge. For example, the Berg Balance Scale (BBS) is often used to predict risk of falling. 27−29 Evaluative measures help to determine the effectiveness of an intervention by evaluating change over time. The BBS also serves this purpose, as it is able to detect change in patients with neurological conditions. 30,31 Gait speed is another example of an OM that serves multiple purposes. Gait speed measured over a short distance can be used to categorize patients as home or community ambulators, 32 predict discharge destination from the hospital, 33 and evaluate change in walking ability. 34 Timed tests (eg, the 10-Meter Walk Test) are particularly useful as evaluative measures because they can reveal small changes in ability.
TYPE OF MEASURE
Outcome measures can also be classified according to focus (generic or disease-specific) and mode of administration Copyright © 2011 Neurology Section, APTA. Unauthorized reproduction of this article is prohibited.
C 2011 Neurology Section, APTA (performance-based or self-report). Generic OMs are intended for use across all patient populations, regardless of specific health condition, while disease-specific OMs are designed for use only with a specific patient population. For example, the 36-Item Short Form Health Survey 35 is a generic measure of health-related quality of life that has been validated for use with the general population, while the Parkinson's Disease Questionnaire-39 (PDQ-39) 36 is a health-related quality-oflife measure designed and validated specifically for people with Parkinson's disease. Generic and disease-specific OMs that have published normative values are useful for comparison and goal-setting. In general, generic OMs are more likely to have normative values and can be useful for programmatic evaluation. For example, the Functional Independence Measure has been used to evaluate outcomes obtained across inpatient rehabilitation and skilled nursing facilities. 37 However, a growing number of disease-specific OMs also have normative values, allowing the comparison of an individual patient with the patient population. Disease-specific OMs are likely to measure constructs that are more meaningful to the patient and may be more beneficial when setting goals and determining a plan of care because the items contained therein relate to the disease and its impact on the person. For example, the PDQ-39 asks specifically whether the patient is embarrassed in public due to having Parkinson's disease. Other factors to consider when choosing between generic or disease-specific OMs are outlined in Table 3 . 38−40 Performance-based OMs are used to assess a patient's performance on a set of predetermined activities in the specific environment in which the test is conducted. A performancebased OM provides insight into a patient's actual capability at the point in time the test was administered. A limitation of performance-based OMs is that a patient's capability measured in the clinic may not reflect actual performance in his or her home and community. 41, 42 Self-report OMs provide information on the patient's opinions/perceptions of the impact of the health condition. They may also provide information on the patient's perception of activities performed in his or her home and community, which cannot be directly observed in the clinic. 43 A limitation of self-report measures is that patients may over-or underestimate their abilities and/or report what they believe the rater wants to hear.
Available evidence indicates that there is a moderate association between performance-based and self-report measures. 44−47 However, each offers distinct and complementary information, 44, 48 suggesting the need for inclusion of both to obtain comprehensive information about function and disability. For example, the BBS is a performance-based measure of functional balance that assesses a person's ability to maintain their balance while they perform 14 different tasks, while the Activities-specific Balance Confidence Scale 49 is a selfreport OM that asks patients to rate their confidence in their ability to maintain their balance when performing each of 16 activities in their home and community. By administering both OMs, it is possible for a PT to ascertain whether there is a discrepancy between the patient's actual versus perceived capability related to balance. Important factors when considering performance-based versus self-report OMs are outlined in Table 4 . 50−53
PATIENT AND CLINIC FACTORS
Several factors related to the patient and clinical setting must be considered when selecting OMs, as discussed briefly in the following sections.
Patient Factors
It is of primary importance that the selected OM closely match the patient's goals and the planned intervention. 54, 55 Outcome measures can serve to motivate patients by providing feedback related to goal attainment. 56 Selecting OMs across ICF levels provides a means to include measures that are related to the intervention and are clinically important and relevant to the patient.
The patient's stage of recovery impacts OM selection. Early in the recovery phase, measures of body structure/ function are likely to provide the best markers of prognosis. 57 Outcome measures that assess body structure/function and activity are more likely to be meaningful to the patient and PT and are often more directly linked to the intervention being provided during the early stage of recovery. However, later in the recovery process, measures of participation are likely to be more meaningful to the patient and PT. For example, 6 months after a spinal cord injury in an outpatient setting, the Craig Handicap Assessment and Reporting Technique 58 (which measures disability after spinal cord injury) provides information about the impact of the spinal cord injury on mobility, physical independence, occupation, social integration, and economic self-sufficiency. This information is likely to be more useful to the clinician than the information about muscle strength. However, early after spinal cord injury, knowledge of upper extremity strength is likely to be more useful than social integration for treatment planning and goal-setting.
The patient's capability should also be considered when selecting an OM. The items on the OM should not be too difficult or too easy for the patient to perform. If test items are at either of these extremes, then the OM is likely to exhibit a floor effect or ceiling effect. Floor effects limit the ability of the OM to detect decreased performance beyond a certain level, while ceiling effects limit the ability of the OM to detect increased performance beyond a certain level (assuming that a higher score indicates better performance on the given measure). 53 For example, if a patient has difficulty with sitting balance and requires assistance to sit on the edge of the bed, a measure of balance such as the Functional Gait Assessment 59 is not appropriate; however, the BBS or the Postural Assessment Scale for Stroke Patients 23 would be appropriate.
Clinic Requirements
The requirements of the clinical setting are important to consider when selecting OMs. Some settings require that certain OMs be administered with all patients (eg, the Functional Independence Measure in acute inpatient rehabilitation units). Although this requirement for the use of specific measures can be useful for programmatic evaluation, it can have implica-tions for the clinician (eg, feasibility in terms of time available to administer other OMs).
PSYCHOMETRIC FACTORS
In order for an OM to provide information that can be used to guide clinical decision making, it must exhibit sound psychometric properties 53, 60 including reliability and validity, and the related properties of diagnostic accuracy and responsiveness (ie, the ability of an OM to evaluate change). 22,53,60−62 It is beyond the scope of this article to provide an in-depth review of psychometric properties. There are many excellent resources available for readers who desire more information on this topic. 22, 53, 60, 61 Here we focus on 2 important psychometric properties to consider when selecting OMs to evaluate change, the minimal detectable change (MDC) and minimal clinically important difference (MCID). 63 Measurement error is particularly important to consider when selecting an OM to evaluate change over time. When taking a measurement at 2 different times, one wants to be confident that the change in the OM scores resulted from real change, not from measurement error. The MDC, also referred to as the minimal detectable difference, is the minimal amount of change on the OM that is necessary to exceed error and variability in that measure. 53, 63 The MDC is considered to be the smallest amount of change in an OM that is necessary for the change to be considered a true change.
The MDC is useful clinically for evaluating change because it is presented in the units of the OM. For example, Stevenson 64 determined an MDC of 7 points for the BBS in people with stroke undergoing inpatient rehabilitation. A clinician can use this MDC value to interpret change scores. For example, consider a change from an initial BBS score of 36 to a score of 40 three weeks later. This 4-point change in the BBS did not exceed measurement error (MDC of 7 points). The clinician would conclude that the patient's functional balance, as measured by the BBS, had not changed. This may lead Copyright © 2011 Neurology Section, APTA. Unauthorized reproduction of this article is prohibited.
C 2011 Neurology Section, APTA the clinician to reevaluate the plan of care as the interventions selected may not be effective for improving functional balance in this patient.
The interpretation of MDC values must be done within the context of the studies from which they were developed. Minimal detectable change values will vary depending on the characteristics of the patients and the raters. For example, various authors have reported the MDC of gait speed in people with stroke. These values range from 0.07 to 0.36 m/s. 34,65−67 The disparity in these values is likely due to differences between the acuity of the subjects, need for physical assistance or an assistive device when walking, the walking surface, method of measuring gait speed, the rater's experience in the studies, and possible changes in the subject's performance in between measurements. When selecting an OM with a reported MDC, clinicians should strive to select one such that the characteristics of their patient are similar to those of the subjects in the study from which the MDC was determined.
An important limitation of the MDC is that it only estimates the threshold for true change; it does not provide information about whether the change was clinically important. The MCID value of an OM can be used to assess whether or not a change in an OM was meaningful. 53, 63 The MCID is defined as the smallest difference in a measure that is considered worthwhile or important. The MCID is often based on the relationship between the OM of interest and some independent, external anchor or criterion to determine clinically important change. 68, 69 Change scores in an OM that exceed the MCID value indicate that the patient's improvement was clinically important on the basis of some external criterion. For example, Lang et al 70 The limitations of the MCID are similar to those of the MDC. MCID scores have limited generalizability, 63 so they should be used only with patients having characteristics similar to those of the subjects for which MCID were reported. A patient's initial OM score may impact the chance of exceeding the MCID. Patients with lower scores or more severe disability may have an increased chance of exceeding the MCID than patients who initially score high or have less disability (note that this pertains to OMs where a higher score indicates better performance). 63 Most studies that estimate MCIDs report values pertaining to improvement (ie, the MCID value applies to a positive change in the patient's status). It should not be assumed that the same values apply when there is deterioration in the patient's condition (ie, a worse score on reassessment), as may occur in patients with progressive diseases. This is illustrated by Nilsagard et al, 71 who found 2 different change scores representing clinically meaningful improvement ( + 31%) and deterioration ( − 24%) on the Timed Up and Go Test in patients with multiple sclerosis. The reader is referred to the article by Beninato and Portney 72 in this issue for a more in-depth examination of issues related to responsiveness.
FEASIBILITY
When determining whether an OM is feasible to use, various factors, including time, space and equipment requirements, training required to administer and interpret the OM, cost to obtain and use the OM, proprietary restrictions, respondent burden, and the patient's language and culture, should be considered. Some OMs may provide valuable information, but because of the time required to complete, the feasibility for use may be limited. For example, the Balance Evaluation Systems Test (BESTest), 73 which was developed to assist in differentiating between possible causes of impaired postural control, takes approximately 35 minutes to administer. A busy clinician may not have the time to include this OM when first examining a patient. However, the mini-BESTest 74 was developed from a subset of items from the BESTest; this test can be administered in 10 to 15 minutes, which may be more feasible for many clinicians.
In some settings, space may be an important limitation to the use of particular OMs. A 6-minute walk test provides useful information regarding a patient's walking endurance, but in a home care setting there may not be ample space to perform this test. Measuring gait speed over a 5-m distance may be more feasible; however, if the PT is interested in capturing walking endurance, then it will be necessary to consider whether capturing walking speed represents a viable alternative. Kinematic and kinetic evaluation of gait using motion analysis systems and force plates can be useful in identifying the potential causes of gait abnormalities and measuring change over time. However, a great deal of training and expertise is required to administer and interpret these tests. Some OMs may place a physical or emotional burden on the patient. For example, quality-of-life measures may include items pertaining to sexuality and sexual functioning that some patients may find embarrassing or emotionally difficult to answer.
The clinician must be sensitive to the patient's culture and language, particularly when selecting self-report measures. It is important that an OM be culturally and linguistically appropriate. The PDQ-39 36 has been translated and tested in more than 40 different languages; hence, it may have benefit to PTs working with patients with broad cultural diversity. Clinicians may also need to consider proprietary issues when selecting OMs. Some OMs are protected by copyright and must be purchased.
SUMMARY
The use of standardized OMs is essential for physical therapy practice. They support and enhance practice in a variety of ways. Outcome measures inform patient care by identifying and quantifying body function and structure impairments, and activity and participation limitations; they assist with formulating the evaluation, diagnosis, and prognosis, and help to evaluate the success of physical therapy intervention. Outcome measures can also be used to provide motivation, inform patients and caregivers about the outcomes of PT, and justify PT services. When OMs are administered across groups of patients, they can be used to evaluate clinical programs and for quality assurance.
Selecting the appropriate OMs to use with a patient is essential. If the incorrect OMs are used, it may be difficult to Copyright © 2011 Neurology Section, APTA. Unauthorized reproduction of this article is prohibited.
determine the most appropriate plan of care, evaluate the effectiveness of the intervention, document change, and receive reimbursement. On the contrary, selecting appropriate OMs can enhance practice by helping to set measurable and achievable goals, motivate the patient, determine the effectiveness of the intervention, and ascertain whether the plan of care needs to be modified.
In this article, we presented a clinical decision-making framework to guide the PT examination process, including the selection of OMs. By evaluating the 6 factors (what to measure, the purpose of the measurement, type of measurement, patient/clinic factors, psychometric factors, and feasibility) at each step of the framework, PTs can select OMs that will enhance and guide their practice. Undoubtedly, the process is much more complex than illustrated in Figures 1 and 2 , both of which imply a clear-cut, linear process. In reality, the PT must consider and integrate multiple pieces of information in an efficient and effective manner to narrow the selection of tests and measures, an undertaking that is particularly challenging for the novice clinician. A common dilemma is the desire to comprehensively evaluate a patient, a goal that is prevented by limited time. A deductive reasoning process (as outlined in Figure 1 ) can assist with narrowing the list of possible OMs to help meet the time demands commonly faced by practicing PTs. In addition, facility requirements necessitating the administration of certain OMs may limit a PT's ability to use other OMs that provide additionally useful information. In Part II of this series, 75 the framework described in this article is used for a patient poststroke, wherein various OMs measuring the same constructs are compared and contrasted resulting in the selection of one of the OMs.
